This experimental study investigated effects of intrinsic motivation and embedded relevance enhancement within a computer-based interactive multimedia (CBIM) lesson for English as a foreign language (EFL) learners. Subjects, categorized as having a higher or lower level of intrinsic motivation, were randomly assigned to learn concepts related to criticism using a CBIM program featuring English language text, videos, and exercises either with or without enhanced relevance components. Two dependent variables, comprehension, as measured by a posttest, and perceptions of motivation, as measured by the Modified Instructional Material Motivation Survey (MIMMS), were assessed after students completed the CBIM program. Two-way ANOVA was used to analyze the collected data. The findings indicated that (a) the use of relevance enhancement strategies facilitated students' language learning regardless of learners' level of intrinsic motivation, (b) more highly intrinsically motivated students performed better regardless of the specific treatments they received, (c) the effects of the two variables were additive; intrinsically motivated students who learned from the program with embedded instructional strategies performed the best overall, and (d) there was no significant interaction between the two variables.
INTRODUCTION
Traditionally, schools have relied heavily on extrinsically motivated behavior (Brown, 1994) . Standardized tests, exams which have been given high authority, are often used to drive student performance. In most countries that teach
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improved in a constructivist learning environment using technology (Chung, 1991; Guthrie & Richardson, 1995; Scardamalia & Bereiter, 1991) . Researchers also have pointed out that language learners can benefit from the audiovisual and textual resources found within computer applications to develop the various competencies used in communication (Chanier, 1996; Murray, Morgenstern, & Furstenberg, 1991) .
Motivation and The ARCS Model
Many studies of human learning have shown that motivation is a key to learning (Crookes & Schmidt, 1991) . Psychologists also consider motivation as one of the major determinants of academic achievement and work productivity (Keller, 1987a) . Motivation is the most frequently used explanation for success or failure in completing any complex task and has been considered a pivotal concept in most theories of learning. Researchers have indicated that it is very important to examine the individual differences in student motivation in order to describe and understand the connection between students' personal characteristics and academic achievement (Pintrich & De Groot, 1990; Snow, 1990) . Maslow (1970) clearly indicated that intrinsic motivation is superior to extrinsic motivation according to his hierarchy of human needs. Crookes and Schmidt (1991) and Brown (1990) also indicated that more and more research findings strongly favored intrinsic motivation. How the teacher or instructional designer can motivate non-intrinsically motivated learners and help them learn better is an issue to be resolved. Keller (1979) believed that external conditions could be successfully constructed to facilitate and increase learner motivation. Based on this notion, Keller (1984 Keller ( , 1987a integrated several learning theories and developed the ARCS (Attention, Relevance, Confidence, and Satisfaction) model. Attention refers to the extent to which learners' curiosity is aroused and sustained over time. Relevance refers to learners' perception that the instruction is related to personal needs or goals. Confidence describes learners' perceived likelihood of achieving success through personal control. Satisfaction refers to the combination of extrinsic rewards and intrinsic motivation and the consistency of expectations with outcomes (Keller, 1983; Keller, 1987a) .
The present study focuses on relevance, the second element of the ARCS motivational model. The general motivational condition related to relevance is that personal motivation will increase with an increase in the perceived likelihood that a task will satisfy a basic need, motive, or value (Keller, 1983) . Research has indicated that learners' sense of relevance increases their use of cognitive strategies that improve learning on a variety of achievement measures (McKeachie, Pintrich, & Lin, 1985; Pintrich, 1989) ; relevance enhances meaningfulness and academic performance (Means, Jonassen, & Dwyer, 1997) ; and relevant phenomena better fulfill personal needs or goals, thus enhancing effort and subsequently performance (Means, Jonassen, & Dwyer, 1997 ). Herndon's
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(1987) study showed that students are more motivated and perform better on achievement assessments when they are given instruction that is relevant to them. Students are more likely to learn while the content of the instruction is perceived to be helpful to accomplish an important goal (Dweck & Elliott, 1983; Schunk, 1989) . Keller and Kopp (1987) argued that embedding relevance strategies can improve motivation and performance. Nwagbara (1993) reported positive findings about building a relevance component in instructional material to improve learners' motivation.
In this experimental study, a motivational strategy designed to enhance relevance was built into a computer-based interactive multimedia program for English as a foreign language (EFL) learners based on instructional design principles as well as second language acquisition theory and assumptions. The learners' motivational perception of the instructional materials and academic performance were examined.
This research was designed to answer the following questions:
1. When learning from a CBIM program, do EFL students who score higher on a measure of intrinsic motivation achieve higher scores on a comprehension test and on a measure of perceptions of motivation than students who score lower on a measure of intrinsic motivation?
2. Do EFL students learning from a CBIM program with an embedded relevance motivational strategy achieve higher scores on a comprehension test and on a measure of perceptions of motivation than students learning from a CBIM program without an embedded relevance motivational strategy?
3. Do EFL students who both score higher on a measure of intrinsic motivation and learn from a CBIM program with an embedded relevance motivational strategy achieve the highest scores on the comprehension test and on a measure of perceptions of motivation overall?
4. Is there an interaction between the level of intrinsic motivation and the effect of embedded relevance motivational strategy on either the comprehension test or measure of perceptions of motivation?
METHOD
This study followed a 2 X 2 factorial experimental design. Two categorical independent variables, level of intrinsic motivation (higher or lower) and embedded relevance enhancement (with or without), and two continuous dependent variables, achievement and motivation perception, were employed in this study.
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Subjects and Sampling Method
The participants were students recruited from a university in southern Taiwan in the fall of 2000. They came from different majors, including engineering, agriculture, and management. The participants were around 19-22 years old. They had been studying English for at least six years (including three years in junior middle school and three years in high school). A total of 313 complete sets of data were collected. This size sample was adequate to detect a medium effect size with an alpha = .05 and statistical power >.70 (Hopkins, 1998) .
Instructional Materials
The instructional program was designed for web-based delivery, and the content was adapted from the videotape entitled The Arts of Criticism-Giving and Taking produced by Katola Production Company (1993) . The main purpose of this program was to teach learners how to deal with an important issue, criticism, in English and to promote learners' communicative competence. The program was created using FrontPage, HTML, and Dreamweaver and was designed for access via Internet Explorer.
Two versions of the instructional program were created: one with embedded relevance strategies and the other without. In order to make sure that no extraneous variables would affect the result, the structure of the two different versions of the program was the same except for the embedded relevance strategy. The total length of the video component of the program for both groups was around 12 minutes. Total instructional time was about 75-80 minutes.
The relevance-enhanced materials were designed by embedding strategies based on the Relevance Concept and Tactics Checklist developed by Keller (1990) . Under the checklist's goal orientation category, present worth relates to the immediate benefit of the instruction, and future value addresses how this instruction will improve learners' general life-coping skills. Under motivation matching, strategies include basic motive stimulation and role models. Basic motive stimulation includes using personal language to make learners feel as though they are talking to a person, exercises that allow for feedback, and activities that stimulate problem solving. Role models relate to examples from people who attained further goals after successfully completing the instruction. Familiarity includes connection to previous experience and options for individualization. A statement about how the instruction builds on learners' existing skills or knowledge is one of the connections to previous experience strategies.
In the project, goal orientation and familiarity tactics were placed at the beginning of instruction and when introducing a new concept. Motive matching was placed whenever appropriate throughout the instruction. Table 1 shows a sample of how goal orientation and motive matching were placed in the version of the CBIM lesson used by participants in the experimental group compared to the version used by those in the control group. Note: R1 (Goal Orientation) stated the immediate benefit of the instruction and described what the learner would be able to do after finishing the instructional materials. R2 (Motive Matching) used personal language to make the learner feel that he/she was being talked to as a person. Figure 1 shows a sample from the lesson with relevance enhancement based on both goal orientation and motivation-matching tactics. Figure 2 shows an exercise based on basic motive stimulation designed to stimulate problem solving.
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Introduction (Control Group)
Introduction (Experimental Group) This is a story about Joan, Everett, and Beverly who work in the same company. The company designs and sells the products. Everett and Beverly both are very good at their jobs. One day, they had a problem and a very bad argument about production sales and that made them both miserable. Joan, their manager, tried to help them. 
Instruments
Three instruments were used in this study: the Intrinsic Motivation Orientation Scale (IMOS), a comprehension test, and the Modified Instructional Material Motivation Survey (MIMMS). Table 2 lists sample items from the three instruments. Recently, you are especially upset because she even turned on the radio when she was taking the shower. How would you handle this situation? MIMMS 1. When I first looked at this lesson, I had the impression that it would be easy for me. 2. There was something interesting at the beginning of this lesson that got my attention. 3. This material was more difficult to understand than I would like for it to be. 4. After reading the introductory information, I felt confident that I knew what I was supposed to learn from this lesson.
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The IMOS was developed by the researchers to assess learners' motivation orientation. This 35-item inventory was composed of items designed to determine learners' motivation: higher level of intrinsic motivation or lower level of intrinsic motivation. Based on the definition of intrinsic motivation by Deci (1975) , items designed to assess learners' motivation to learn English were created. Participants responded to the questionnaire items using a five-point Likerttype scale ranging from strongly agree to strongly disagree. (The overall Cronbach alpha coefficient of reliability was .93.) The target learners for this study were non-English major EFL college students, and all the participants were grouped according to their IMOS score before they started the program.
Based on the content of the CBIM program, a comprehension test was devel-
Learning through Multimedia and the Effects of the ARCS Model
oped by the researchers. Since the purpose of the program was to help learners improve their communicative competence, the test focused on examining communication skills. Most of the questions focused on how well the learners understood the main idea of the program rather than how much detailed information they remembered. The test included 20 multiple choice and two problem solving applications. For multiple-choice questions, each correct answer was awarded 1 point. For problem-solving questions, the highest possible score was 3 points for the giving-criticism item and 4 points for the taking-criticism item. The total score for the test was 27 points. (The interrater reliability was .96, and the Cronbach alpha of the comprehension test was .67.) The Modified Instructional Material Motivations Survey was based on the IMMS, originally developed by Keller (1984) . The researchers requested and obtained permission from the author to use the updated version of IMMS (Keller, 1993) for this study. The IMMS was intended to be a situational measure of students' motivational reactions to instructional materials. It was designed in accordance with the theoretical foundation of the ARCS model (Keller, 1987a (Keller, , 1987b ) derived, in turn, from the literature on human motivation. The Modified Instructional Material Motivation Scale (MIMMS) Chinese version was used in this study to measure learners' motivation perception and consisted of 34 items. Because the study was designed to focus on the relevance component, the researchers added two items to the relevance subscale and removed four from the attention subscale. (Cronbach alpha for the MIMMS was .94 for the total scale, .83 for the attention subscale, .87 for the relevance subscale, .86 for confidence subscale, and .80 for the satisfaction subscale.)
Procedure
Prior to use of the CBIM program, subjects were administered the Chinese version of IMOS. Scores ranged from 61 to 174 with a mean score of 127.67 (SD of 17.66) and a median of 127. Students were separated into two groups by the median score; students who scored in the range 128-174 were classified as the Higher Level of Intrinsic Motivation group (n = 155), and students who scored in the range 61-127 were placed in the Lower Level of Intrinsic Motivation group (n = 158). A t-test was used to check for differences of IMOS scores between Higher Level of Intrinsic Motivation group and Lower Level of Intrinsic Motivation group and confirmed that the IMOS means of the two groups differed significantly (t = 21.23, p = 0.0001).
The participants from each of the two groups were then randomly assigned to one of the two different treatments with roughly equal numbers of participants in each group. All the participants were thus classified into one of four groups: Group HC, the Higher Level of Intrinsic Motivation without Embedded Relevance Enhancement (control) group; Group HE, the Higher Level of Intrinsic Motivation with Embedded Relevance Enhancement (experimental) group; Group LC, the Lower Level of Intrinsic Motivation without Embedded Rel-
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evance Enhancement (control) group; Group LE, the Lower Level of Intrinsic Motivation with Embedded Relevance Enhancement (experimental) group.
The participants used the CBIM program in groups. In order to minimize the history threat to validity, all the participants were scheduled to complete the program within a two-week period. The comprehension test and the MIMMS were administered immediately after the treatment. To eliminate threats to internal validity, participants were asked not to discuss the CBIM program content with each other until the whole experiment ended; all the participants were asked to complete the CBIM program and comprehension test in the same day.
Results
The comprehension test means for each of the four treatment groups are shown in Table 3 .
Table 3 Comprehension Test Means (SDs) for All Four Groups
Comparison of scores by Level of Intrinsic Motivation reveals that the Higher Level of Intrinsic Motivation group mean of 11.97 was higher than the Lower Level of Intrinsic Motivation group mean of 10.47 in both the control and experimental conditions. When comparing means by treatments, the experimental group mean of 12.75 was higher than the control group mean of 9.63. That is, in spite of different levels of intrinsic motivation, subjects who received embedded relevance enhancement obtained higher scores on the comprehension test than subjects who did not receive embedded relevance enhancement.
The results of the MIMMS for each of the four groups are shown in Table 4 Tables 5 and 6 ). Mei-Mei Chang and James D. Lehman Table 6 Two-Way GLM ANOVA for the MIMMS Note: LOIM*LORE = Interaction between the Level of Intrinsic Motivation and the Embedded Relevance Enhancement.
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For the comprehension test, there was a significant difference between the two levels of Intrinsic Motivation (F = 10.13, p = 0.0016) as well as between the two levels of Embedded Relevance Enhancement (F = 44.46, p = 0.0001). The interaction between levels of Intrinsic Motivation and levels of Embedded Relevance Enhancement was not significant (F = .01, p = .93). The results show that there was a significant main effect of the Level of Intrinsic Motivation and a significant main effect of the Embedded Relevance Enhancement on the comprehension test. Students with higher levels of intrinsic motivation obtained higher scores (LSM = 11.94) than students with lower levels of intrinsic motivation (LSM = 10.45). Students who learned from the embedded relevance enhancement program (LSM = 12.75) outperformed the students who learned from the no embedded relevance enhancement program (LSM = 9.64). There was no interaction effect between Level of Intrinsic Motivation and Embedded Relevance Enhancement on the comprehension test.
For motivation perception, the results showed that there was a significant difference between the two levels of Intrinsic Motivation (F = 44.88, p = 0.0001) as well as between the two levels of Embedded Relevance Enhancement (F = 15.35, p = 0.0001) on the MIMMS (see Table 6 Learning through Multimedia and the Effects of the ARCS Model dents who learned from the program without embedded relevance enhancement (LSM = 116.27) on the MIMMS. The interaction effect between the Level of Intrinsic Motivation and the Level of Embedded Relevance Enhancement on motivation perception was small and not statistically significant.
DISCUSSION
The results of data analyses showed positive findings in the testing of the research hypotheses. The findings include 1. There was a significant main effect of Level of Intrinsic Motivation on the scores of both the comprehension test and the motivation perception survey. Students who scored higher on a measure of intrinsic motivation achieved higher scores than students who scored lower on a measure of intrinsic motivation when learning from a CBIM program. 2. The main effect of Embedded Relevance Enhancement was significant on scores of both the comprehension test and the motivation perception survey. Students who learned from a CBIM program with an embedded relevance motivational strategy achieved higher scores than students who learned from a CBIM program without an embedded relevance motivational strategy. 3. The effects of the two variables were additive. Students who both scored higher on a measure of intrinsic motivation and learned from a CBIM program with an embedded relevance motivational strategy achieved the highest scores on the comprehension test and on the motivation perception survey. 4. There was no statistically significant interaction between the level of intrinsic motivation and the embedded relevance motivational strategy on the comprehension test or on the motivation perception survey.
The findings are in line with existing learning theories and practice that have claimed that intrinsic motivation is superior to extrinsic motivation (Brown, 1990; Crookes & Schmidt, 1991; Maslow, 1970) . Learners who are intrinsically oriented learn more and are more highly motivated when learning. The findings also support Keller's (1983 Keller's ( , 1987a Keller's ( , 1987b declaration that embedded instructional strategies can enhance learners' motivation and cognitive performance. The results might be explained by recent research which has indicated that learners' sense of relevance increases their use of cognitive strategies that improve learning (McKeachie, et al., 1985; Pintrich, 1989) and enhances academic performance (Mean, et al., 1997) .
Suggestions
EFL teachers may draw implications for classroom practice from these findings. To enhance learners' intrinsic motivation, teachers can deliver feedback in Mei-Mei Chang and James D. Lehman the classroom; provide content-based teaching, such as English for specific purposes or English for the workplace, and design different kinds of assignments that engage students in cooperative learning instead of competition in instructional activities (Brown, 1994) . Brown also suggested that, instead of tests and exams, the use of peer evaluation, self-diagnosis, and level-check exercises could enhance students' intrinsic motivation. In addition, teachers should get a "never fail" notion out of students' minds and encourage them to take risks, to innovate, and to be creative. Teachers can help students set their personal goals, short term and long term, to motivate them to achieve self-actualization and strive for self-esteem and fulfillment.
The positive finding of relevance enhancement should encourage both EFL teachers and courseware designers. EFL teachers can enhance relevance in many ways: talking with students as people, relating instruction to students' daily lives, pointing out how the instructional materials can be used in the real world or in students' lives in the future, assigning a real world connected task for students to complete, and providing problem-solving exercises (Keller, 1983) . Courseware designers can integrate relevance concepts into different materials using various media. Relevance tactics are adoptable for various formats of materials and for different modalities of language instruction. Because of the accessibility of CBIM learning programs, students who feel like spending more time on the program can engage in additional practice. Without the pressure of time limitation, students can be more motivated because of lower anxiety. Also, because of the availability of web sites, the program can be accessed from different places. Courseware designers should make good use of this feature. Further studies are recommended to try out various instructional strategies to develop learners' intrinsic motivation and to facilitate their learning. Learners' characteristics other than intrinsic motivation should also be examined.
CONCLUSION
The results of the study presented here indicate that appropriately constructed CBIM instructional material with embedded relevance enhancement can benefit EFL students' learning. The results also show that a higher level of intrinsic motivation benefits learning. The combination of the two variables had a greater effect than either one alone. This finding implies that the combination of improving learners' intrinsic motivation and appropriate external instructional strategies together may benefit learners most.
EFL teachers should realize that every technique in language classrooms can be enhanced by an effective strategy, which does not need to be outstanding or inspirational. Everyday classroom practice can be very motivating through teachers' careful design of techniques. A small talk with personal language that inspires students' thinking about personal goals when checking homework, an exercise with feedback, cooperative work, or a game that can stimulate problem solving can increase students' motivation.
The integration of technology into EFL classes had a positive effect on learn-
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ing outcomes in this study. We can infer from this that it is important that EFL teachers take the first step to integrate technology into classroom instruction. However, it is very important to keep in mind that technology itself cannot help students learn better without effective instructional design. EFL teachers, as well as courseware designers, must realize that the applicability of technology depends on effective pedagogical strategies to produce an effective language learning environment. As CALL represents itself clearly, it is "computer-assisted language learning," not "computer-assured language learning." A comprehensive instructional design is critically important. The success of any instruction depends on a complete, methodical, well planned instructional design.
